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(S) Alpha-cyanoacrylate adhesive composition 



(57) An a-cyanoacrytate adhesive composition having high thixotropy, excellent stability with age 
including difficulty of separation and excellent adhesiveness, for use of rubbers, plastics, metals or so, 
comprises (b) 10 through 20 parts by weight of polymers containing alkyl methacryiate having a weight 
average molecular weight of 100,000 through 300,000, (c) 2 through 20 parts by weight of ultrafine 
anhydrous silica, and (d) 0 through 20 parts by weight of quick curing additives, (b)-(d) being on the 
basis of (a) 100 parts by weight of a-cyanoacrylates. 
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The present invention relates to an a-cyanoacrylate adhesive composition having high thixotropy, excel- 
lent stability with age including difficulty in separation etc., and excellent adhesiveness. 

a-Cyanoacrylates have been widely used as instantaneous adhesives for adhesion of rubbers, plastics, 
metals, glasses and woods, since a-cyanoacrylates easily polymerize anionically, or polymerize and cure in 

5 a short period of time without any catalysts or heating, only in the presence of anionic activators such as mois- 
ture or alkaline substances present on surfaces of solid substrates or in air. One of problems encountered when 
a-cyanoacrylate adhesives that flow easily are applied is that uniform coating on inclined planes is hardly ob- 
tained. Another problem is poor adhesion encountered when an application is made on porous substrates, for 
example, woods or leathers, because the adhesives penetrate into the surface of the substrates. One of ap- 

10 proaches in order to dissolve these problems is that polymer thickeners are blended with a-cyanoacrylate ad- 
hesives in order to increase viscosity. Although there was some improvement in penetration in the surface of 
porous substrates, there were problems left undissolved yet That is, an amount of additive thickeners is limited 
because of solubility. Jelly-like products are hardly obtained after a little excessive amount of the thickeners 
is added. Too large amount of the thickners causes spinnability and a-cyanoacrylates obtained are not satis- 

15 factory in various properties. An other approach is that ultraf ine anhydrous silica is blended with and dispersed 
in a-cyanoacrylate adhesives in order to give high thixotropy thereto and improve flowability and penetration. 

However, conventional technologies, i.e., blending ultraf ine anhydrous silicas or blending a small amount 
of thickeners thereto, cause separation while the composition is stored. That is, f lowable liquid of low viscosity 
lies on a highly thixotropic layer. After this separation occurs, the easily f lowable liquid is discharged when the 

20 adhesive composition is discharged from a vessel, until poor adhesion results. Usefulness as a highly thixo- 
tropic composition is severely damaged. Conventionally, blending thickeners such as polymethyl methacrylate 
has been known for improving dispersion stability. However, such conventional method is not satisfactory yet 
JP-B-4- 15267 mentions the use of methyl methacrylate copolymer as a thickener. Relationship between 
weight average molecular weight of the thickener and stability aimed in the present invention with age of a- 

25 cyanoacrylate adhesives is unclear. An amount of the thickener in the adhesives has been as small as less 
than 10 %, so that advantageous effect due to the thickeners has not been clear yet 

After the present inventors studied, they succeeded in finding that addition of a specific amount of polyalkyl 
methacrylate having a specific molecular weight improves thixotropy, stability and the like. According to the 
present invention, an a-cyanoacrylate adhesive composition is provided, which has high thixotropy, excellent 

30 stability with age including difficulty in separation, and excellent adhesiveness. 

The present invention relates to an a-cyanoacrylate adhesive composition comprising (b) 10 through 20 
parts by weight of polyalkyl methacrylates having a weight average molecular weight, of 100,000 through 
300,000, or copolymers of alkyl methacrylates and other methacrylates or acrylates, said copolymer having 
the same average molecular weight as that of polyalkyl methacrylates, (c) 2 through 20 parts by weight of ul- 

35 traf ine anhydrous silicas and (d) 0 through 20 parts by weight of quick curing additives, (b)-(d) being on the 
basis of (a) 100 parts by weight of a-cyanoacrylates. 

The present invention is featured in that separation hardly appears in adhesive compositions containing 
ultraf ine anhydrous silicas by the use of the specific amount of the polymers (b) having a relatively small mo- 
lecular weight, although said polymers are polyalkyl methacrylates or the like, and are familiar as a thickeners 

40 for a-cyanoacrylates. 

The present polymer component (b), i.e., polyalkyl methacrylates or copolymers of alkyl methacrylates and 
other methacrylats or acrylates are those having a weight average molecular weight of 100,000 through 
300,000, preferably 120,000 through 200,000. 

An amount of addition of the polymer component (b), i.e., polyalkyl methacrylates or copolymers of alkyl 

45 methacrylates and other methacrylates or acrylates is 10 through 20 parts by weight, preferably 12 through 
1 7 parts by weight on the basis of 1 00 parts by weight of the a-cyanoacrylates. 

It is important for the polymer component (b), i.e., polyalkyl methacrylates or copolymers of alkyl metha- 
crylates and other methacrylates or acrylates to satisfy the both parameters of weight average molecular 
weight and amount of addition. Various difficulties are encountered with respect to separation in layers during 

so storage, compatibility or dispersion stability (dispersibility) during preparation, viscosity stability (storage sta- 
bility) and thread-formation, as long as the two parameters mentioned above are not fully met 

Furthermore, the present inventors have found that adhesives having a quick curing rate, excellent adhe- 
siveness and high thixotropy can be obtained when quick curing additives, for example, polyalkylene oxide der- 
ivatives, are used together. 

55 The most preferable embodiment of the present invention is a composition comprising (b) 10 through 20 
parts by weight of polymers, i.e., (I) polyalkyl methacrylates or (II) copolymers of alkyl methacrylates and other 
methacrylates or acrylates, said polymers (I) or (II) having a weight average molecular weight of 100,000 
through 300,000, (c) 2 through 20 parts by weight of ultraf ine anhydrous silicas and (d) 0.001 through 20 parts 
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by weight of quick curing additives, (b)-(d) being on the basis of (a) 100 parts by weight of a-cyanoacrytates. 
The (a) a-cyanoacrylates have the formula (2): 



5 H 2 C = C— C-OR 3 (2) 

I n 
CN 0 

10 wherein R 3 is a hydrocarbon residue having 1 through 16 carbon atoms, and may be substituted. Examples 
of R 3 are methyl, ethyl, n- propyl, i- propyl, n- butyl, i-butyi, sec-butyl, octyl, neopentyl, ethylhexyl, dodecyl, ally!, 
methoxy ethyl, ethoxyethyl, met hoxy propyl, benzyl, phenyl or chloroethyl residue. One or more in blended of 
the a-cyanoacrylates may be used. 

In (b) polymer component, polyalkyl methacrylates (I) are homo polymers of lower alkyi esters of metha- 

15 crylic acid. Mention is made of, for example, polymethyl methacrylate, polyethyl methacrylate, polypropyl me- 
thacrylate or polybutyt methacrylate. In the copolymers (II) of (i) alkyl methacrylates and (ii) acrytates or other 
methacrylates excluding the (i) alkyl methacrylates, the monomer moiety (i) is the same as that used in the 
above polyalkylmethacrytates (I). Monomers of the moiety (ii) are, for example, methyl methacrylate, ethyl me- 
thacrylate, n-propyl methacrylate, iso-propyl methacrylate, n-butyl methacrylate, iso-butyj methacrylate, n- 

20 hexyl methacrylate, n-heptyl methacrylate, n-octyl methacrylate, 2-ethylhexyl methacrylate, nonyl methacry- 
late, methoxyethyl methacrylate, methoxypropyl methacrylate, ethoxyethyl methacrylate, ethoxypropyl metha- 
crylate, allyl methacrylate, tetrahydrof urfuryl methacrylate, methyl acrylate, ethyl acrylate, n-propyl acrylate, 
iso-propyl acrylate, n-butyl acrylate, iso- butyl acrylate, n- hexyl acrylate, n-heptyl acrylate, n-octyl acrylate, 
2-ethylhexyl acrylate, nonyl acrylate, methoxyethyl acrylate, methoxypropyl acrylate, ethoxyethyl acrylate, 

25 ethoxypropyl acrylate, allyl acrylate or tetrahydrof urfuryl acrylate. The copolymers (II) may be in the binary, 
ternary or quaternary form. The copolymers (II) may be a mixture form. An amount of the other ester moiety 
(ii) in the copolymers is usually not more than 50% by mol, preferably not more than 25% by mol. 

Examples of the (c) ultraf ine anhydrous silicas are, for example, hydrophilic silicas or hydrophobic silicas. 
Examples of the hydrophilic silicas are Aerosil 50, 130, 200, 300, 380, etc. manufactured by Nippon Aerosil, 

30 having specific surface areas of 50 ± 1 5 rtf/g, 1 30 ± 25 m 2 /g, 200 ± 25 m 2 /g, 300 ± 30 rr^/g and 380 ± 30 rr^/g, 
respectively; Reolosil QS-10, QS-20, QS-30, QS-40, etc. manufactured by Tokuyama Co. having specific sur- 
face areas of 140 ± 20 rtf/g, 220 ± 20 rr^/g, 300 ± 30 m 2 /g and 380 ± 30 mVg, respectively; and those manu- 
factured by DEGUSSA, Germany and CABOT, USA. 

Examples of the hydrophobic silicas are Aerosil R972, RX200, RY200, etc. manufactured by Nippon Ae- 

35 rosil, which are obtained after surface treatments of hydrophilic silicas with a CH 3 group, trimethylsilyl group 
and dimethyl silicone oil, respectively, and having specific surface areas of 110 ± 20 rtf/g, 140 ± 25 m 2 /g and 
100 ± 20 rtf/g, respectively; Aerosil R202, R805, R812, etc. manufactured by Nippon Aerosil, which are ob- 
tained after treatments of hydrophilic silicas with di methyls ilicone oil, octyl-silane and trimethylsilyl residue, 
respectively, and having specific surface areas of 1 00 ± 20 m 2 /g , 1 50 ± 25 rn^g and 260 ± 30 rrWg, respectively; 

40 Reolosil MT-1 0, DM-20, etc. manufactured by Tokuyama Co. which are obtained after treatments of hydrophilic 
silicas with monomethyltrichlorosilane and dimethydichtorosilane, respectively, and having specific surface 
areas of 120 ± 10 m 2 /g and 180 ± 20 rrtfg, respectively; and those manufactured by DEGUSSA, Germany and 
CABOT, USA. These silicas may be used alone or in matures. 

An amount of (c) ultraf ine anhydrous silicas is 2 through 20 parts, preferably 4 through 15 parts by weight, 

45 on the basis of 100 parts by weight of the a-cyanoacrylates. The specific surface area of the ultraf ine anhy- 
drous silicas is related with curing rate. The smaller the specific surface area is, the faster the curing rate is, 
as a rule. 

Examples of polyhydric alcohols used as quick curing additives, if desired, are ethylene glycol, propylene 
glycol, tetramethylene glycol, hexamethylene glycol, octamethylene glycol, polybutadienedtol, chloropropylene 

so glycol, 3-methylpentanediol, 2,2-diethylpropanediol, 2-ethy1-1, 4-butanediol, glycerin, trimethylolmethane, tri- 
methylolethane, trimethylolpropane, 1,2,6-hexanetriol or 2,5-hexanediol. Their derivatives are their alkyl, al- 
kenyl, aryl, aralkyl ethers or esters; more specifically the derivatives include, for example, methylcellosolve, 
ethylcellosolve, ethylene glycol- n-butyl ether, ethylene glycol phenyl ether, ethylene glycol benzyl ether, pro- 
pylene glycol methyl ether, tetramethylene glycol propyl ether, ethylene glycol diethyl ether, ethylene glycol 

55 acetate, ethylene glycol monolaurate, ethylene glycol monostearate, ethylene glycol distearate, ethylcellosolve 
stearate, glycerin monolaurate, glycerin monostearate, sorbitan monolaurate, cellosolve acrylate, cellosolve 
methacrylate or cellosolve crotonate. 

Polyalkylene derivatives that may be added as quick curing additives are at least one selected from the 
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compounds having a repeating unit represented by the formula (3): 



5 




10 wherein X4 and Xe represent independently a hydrogen atom, halogen atom, hydroxy group or substituted or 
unsubstituted alkyl, alkenyl, aryl or aralkyl group, p is an integer of one or more, q is an integer of two or more, 
and the terminals may form a ring. 

Polyalkylene derivatives include the following compounds, but are not limited to them. 

Formaldehyde condensates; acetaldehyde condensates; trioxane polymers; polyalkylene glycols includ- 

75 ing, for example, diethylene glycol, triethylene glycol, tetraethylene glycol, polyethylene glycols (400, 1000 and 
others), dipropylene glycol, polypropylene glycols, polytetramethylene oxide, poly 3,3-bis(chloromethyl) buty- 
lene oxide, poly 1 ,3-dioxolan or ethylene oxide-propylene oxide block polymers; polyalkylene glycol monoeth- 
ers including, for example, methytcarbitol, carbitol, diethylene glycol-rt-butyl ether, diethylene glycol phenyl 
ether, diethylene glycol benzyl ether, dipropylene glycol ethyl ether, tri propylene glycol methyl ether, polyethy- 

20 lene glycol methyl ether, polyethylene glycol propyl ether, polyethylene glycol lauryl ether, polyethylene glycol 
stearyi ether, polyoxyethylene nonyl phenyl ether, or polyethylene glycol allyl ether polyalkylene glycol dieth- 
ers including, for example, diethylene glycol diethyl ether, diethylene glycol di-n-butyl ether, triethylene glycol 
dimethyl ether, tetraethylene glycol distearyl ether or polyethylene glycol dimethyl ethers; polyalkylene glycol 
monoesters including, for example, diethylene glycol monopropionate, tetraethylene glycol monoacetate, tri- 

25 propylene glycol mono-n-butylate, polyethylene glycol monoacetate, polyethylene glycol monopropionate, 
polyethylene glycol laurate, polyethylene glycol sebacate, polyethylene glycol stearate, polyethylene glycol 
oleate, polyoxyethylene sorbitan monolaurate, diethylene glycol acrytate, diethylene glycol methacrylate or di- 
ethylene glycol crotonate; polyalkylene glycol diesters including, for example, diethylene glycol diacetate, di- 
ethylene glycol dipropionate, diethylene glycol diacrylate, diethylene glycol distearate, diethylene glycol dime- 

30 thacrylate, tetraethylene glycol dicrotonate, polyethylene glycol diacetate, polyethylene glycol di-n-butylate, 
polyethylene glycol dilaurate, polyethylene glycol diacrylate, polyethylene glycol dimethacrylate, polyethylene 
glycol dicrotonate, polyethylene glycol di-a-cyanoacrylate, polyethylene glycol stearytmethacrylate or polyethy- 
lene glycol laurylacrylate; or polyalkylene glycol monoether monoesters including, for example, acrytate, metha- 
crylate, crotonate or a-cyanoacrylate of glycol monoether compounds such as methyl carbitol, carbitol, diethylene 

35 glycol monoethyl ether, diethylene glycol monomethyl ether, polyethylene glycol monomethyl ether, polyethylene 
glycol monoethyl ether, tetraoxyethylene glycol monomethyl ether, polyoxyethylene glycol mondauryl ether or 
polyoxyethylene glycol monononyl phenyl ether. In addition, adducts of bisphenol A-pdyaJkyiene oxide, adducts of 
trimethylol propanepolyalkylene oxide, adducts of glycerin-polyalkylene oxide, adducts of adipic acid-potyalkylene 
oxide or adducts of trimellitic acid-polyalkylene oxide may be used. Furthermore, cyclic compounds may be used, 

40 including 18-crown-6, 15-crown-5, 18-crown-5, dithio-15-crown, dibenzo-18-crown-6, dicyclohexyt-18-crown- 
6, 1,2-naphtho-15-crown-5or 1 ,2-methylbenzo-18-crown-6. These additives may be used alone or in mixtures. 
Calixarene compound is generally expressed as: 



45 



50 



55 




wherein R 1 is either a hydrogen atom or a substitutable alkyl or alkoxy group, R 2 is either a hydrogen atom or 
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a substitutable alkyi group, and r is 4, 6 or 8. Preferred examples of such calbcarene ailene compounds are 
5 ( 11 ( 17 l 23,29,35-hexa-tert-butyl-37,38 ( 39,40 ( 41 ) 42-hexahydroxy calix-[6] allene, 37,38,39.40,41 ,42-hexahy- 
droxy calix-[6] allene, 37,38,39,40,41 ,42-hexa-(2-oxo-2-ethoxy)-ethoxy calix-[6] allene, which is cited In JP-A- 
60-179482, and 25, 26,27, 28-tetra-(2-oxo-2-ethoxy)-ethoxy calixarene-[4j. 

Among these polyalkylene oxide derivatives, a polyalkylene oxide derivative having the following formula 
(1) is preferably used in the present invention. 

Xj X 2 CH 3 

CH=C -C-O^C^-CHz-O^CHj-CH-O^rnVXa (1) 



O 

15 wherein X 1 is a hydrogen atom or methyl group; X 2 is a hydrogen atom, methyl group or cyano group; X3 is a 
hydrogen atom, R 2 or R 2 CO in which R 2 reprsents a hydrocarbon residue containing no anionically porimeriz- 
able groups; and 1, m and n are integers and (1 + m) £ 1 and n £ 1, and X 3 is not a hydrogen atom when X 2 
is a cyano group or (1 + m) = 1. 

In these polyalkylene oxide derivatives represented by the formula (1) or (3), X A through X5 are as defined 

20 above and may be identical or different. X, through X« in the repeating unit p or m, or X 1 through Xs in the 
repeating unit q or n may also be identical or different 

Quick curing additives are not always necessary, but they are incorporated in order to accelerate the curing 
rate. Preferable amount of the quick curing additives is 0.001 through 20 parts by weight, preferably 0.005 
through 5 parts by weight, on the basis of 100 parts by weight of a-cyanoacryiates. 

25 In addition, various additives may be blended depending on the purpose of products as long as stabilty 

of a-cyanoacrylate monomer is not impaired. The additives may include: stabilizers that have been conven- 
tionally used for a-cyanoacrylate adhesrves, such as inhibitors for anionic polymerization, for example, sulfur 
dioxide, methanesulfonic acid, p-toluene sulfonic acid, boron tri fluoride diethyl ether, HBF 4 or trialkylborate; 
inhibitors for radical polymerization, for example, hydroquinone, hydroquinone monomethyl ether, t-butyl cat- 

30 echo), catecohl or pyrogallol; plasticizers, for example, dimethyl phthalate, diethyl phthalate, di butyl phthalate, 
2-ethylhexyl phthalate or diisodecyl phthalate; or others such as colorants, perfumes, solvents, strength im- 
provers, aliphatic polyvalent carboxylic acids, or aromatic polyvalent carboxylic acids. One or more of other 
known various thickeners which are used in combination with the cyanoacrytate may be used. They include 
acrylic rubbers, polyvinyl chloride, polystyrene, cellulose ester, polyalkyl-a-cyanoacrytate or ethylene-yinyl 

35 acetate copolymer. 

The a-cyanoacrylate adhesive composition according to the present invention has high thixotropy and 
maintains for a long period of time the characteristics of so-called gel type cyanoacrylate adhesrves or jellylike 
cyanoacrylate adhesives. In particular, the a-cyanoacrylate adhesive composition according to the present in- 
vention is improved in stability, i.e., whether separation in layer occurs during storage; dispersibility orcom- 
40 patibility and dispersion stability when the composition is prepared, viscosity stability when stored, or thread 
formation. The present adhesive composition has excellent performances during the preparation process, the 
application process and after the application. The present adhesive is good in adhering metals, plastics, rub- 
bers or woods, in particular adhering porous materials, inclined plane or parts having large void. 

45 Example 1 

To ethyl-a-cyanoacrylate (1 00 parts by weight) containing 30 ppm of S0 2 and 2,000 ppm of hydroquinone 
were added a methyl methacrylate/methyl acrytate (100/1) copolymer (14 parts by weight, weight average mo- 
lecular weight: 150,000, a thickener) and monomethacrylate of polyethylene glycol (400) monomethyl ether 
so (0.1 part by weight, a quick curing additive). After being thoroughly stirred, Aerosil 130 (5 parts by weight) was 
added. The mixture was uniformly dispersed with a disperser to prepare an adhesive composition. 

The composition was tested with respect to physical properties, stability and adhesion performance. The 
results are: 

Initial viscosity : 55,000 (mPas) 

55 Thixotropy index : 6.3 

Dispersibility (Compatibility) : 30 (seconds) 

Set time : 40 (seconds) 

Tensile shearing strength : 180 (kgf/cm 2 ) 
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Viscosity stability : 9 (days) 

After being stored for six months: 
Viscosity : 57,000 (mPa-s) 

Thixotropy index : 6.5 

Set time : 40 (seconds) 

This adhesive composition had excellent performance as shown above; neither separation nor spinnability 
was observed. 

[Testing method] 



1. Initial viscosity 

JIS K 6838 (BH type viscometer, No. 7 rotor, 20 rpm) 

2. Thixotropy index 

JIS K 6838. (BH type viscometer, No. 7 rotor ratio of 2 rpm to 20 rpm) 
15 3. Dispersibility (Compatibility) 

To a beaker are added a-cyanoacrylate and a thickener with or without a quick curing additive before 
ult ratine anhydrous silica is added. The mixture is dispersed with a dispenser (1500 rpm) and the period 
of time (seconds) until uniform dispersion is realized is measured. 

4. Set time 

20 JIS K 6838. Steel/steel adhesion is measured. Unit seconds 

5. Tensile shearing strength 

JIS K 6861-6. Steel/steel adhesion is measured. 

6. Viscosity stability 

Adhesive composition^ g, not stored after preparation) filled in an aluminum tube (4 cc) is kept at 
25 100°C. The days until gelation occurs is measured (acceleration test). 

7. Separability 

Adhesive composition placed in a polyethylene container (500 cc) is left at room temperature for 6 
months. Then, whether or not the separation occurs is observed. 

8. Spinnability 

30 A spatula inserted in an adhesive composition of 6 months old is pulled. 

Comparative Examples 1-5 

Example 1s were repeated to prepare adhesive compositions except that thickeners which do not meet 
35 our specified requirements with respect to molecular weight and amount were used. 
The results are shown in Table 1 together with those of Example 1 . 



40 
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Table 1 

Example Comparative Examples 

1 1 2 3 4 5 

MMA/MA 
MW 

(x 10 4 ) 15 5 40 100 15 15 

AMT 

(parts by 14 14 14 14 

weight) 



5 30 



PTY 
l.DSP 

(sec) 30 40 90 120 20 90 

2 .STT 

(sec) 40 50 50 60 40 80 

3.VCS 

(days) 9 8 7 6 9 6 

4.SPT No No Yes Yes Yes No 

5. SNA. No Yes No No No . Yes 

Notes: 

MMA/MA: Methyl raeth aery late /Methyl aery late copolymer 
MW: Molecular weight AMT: Amount of addition 

PTY: Properties of the composition 

DSP: Dispersibility STT: Set time (initial) 

VCS: Viscosity stability SPT: Separability 
SNA: Spinnability 



Example 2 

To ethyl-a-cyanoacrylate (1 00 parts by weight) containing 30 ppm of S0 2 and 2,000 ppm of hydroquinone 
were first added methyl methacrytate/methyt aery) ate (100/1) copolymer (12 parts by weight, weight average 
molecular weight 200,000 a thickener) and monomethacrylate of polyethylene glycol (400) monomethyl ether 
(0.1 part by weight, a quick curing additive). After being thoroughly stirred, Aerosil 200 (5 parts by weight) was 
added. The mixture was uniformly dispersed with a disperser to prepare an adhesive composition. 

The composition was tested in the same manner as in Example 1 . 

The results: 



Initial viscosity 
Thixotropy index 
Dispersibility (Compatibility) 
Set time 

Tensile shearing strength 



50,000 (mPa-s) 
6.0 

40 (seconds) 
50 (seconds) 
190 (kgf/cm*) 
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Viscosity stability : 9 (days) 

After stored for six months: 
Viscosity : 55,000 (mPa s) 

Thixotropy index : 6.2 

5 Set time : 50 (seconds) 

This adhesive composition had excellent performance as shown above; neither separation norspinnability was 
observed. 

Compatrative Examples 6-10 

10 

Example 1s were repeated except that thickeners which do not meet our specified requirements were 
used. 

The results are shown in Table 2 together with those of Example 2. 



Table 2 





Example 


Comparative Examples 


2 


6 


7 


8 


9 


10 


M MA/MA MW (x 10 4 ) 


20 


5 


40 


100 


20 


20 


AMT (parts by weight) 


12 


12 


12 


12 


5 


30 


PTY1.DSP (sec) 


40 


40 


80 


110 


30 


110 


2.STT (sec) 


50 


60 


60 


70 


50 


90 


3.VCS (days) 


9 


9 


8 


7 


9 


6 


4.SPT 


No 


No 


Yes 


Yes 


Yes 


No 


5.SNA 


No 


Yes 


No 


No 


No 


Yes 



Example 3 



35 



40 



45 



50 



To ethyl-a-cyanoacrylate (100 parts by weight) containing 30 ppm of S0 2 and 2,000 ppm of hydroquinone 
were added a methyl methacrylate/methyl acryiate (100/1) copolymer (14 parts by weight, a weight average 
molecular weight 150,000, a thickener) and monomethacrylate of polyethylene glycol (400) monomethyl ether 
(0.1 part by weight, a quick curing additive). After being throughly stirred, Aerosil R202 (5 parts by weight) was 
added. The mixture was uniformly dispersed with a disperser, to prepare an adhesive composition. The com- 
position was tested in the same manner as in Example 1. 

The results: 

: 48,000 (mPa-s) 
:6.0 

: 30 (seconds) 
: 20 (seconds) 
: 180 (kgf/cm*) 
: 10 (days) 



Initial viscosity 
Thixotropy index 
Dispersibility (Compatibility) 
Set time 

Tensile shearing strength 
Viscosity stability 

After stored for six months: 
Viscosity 
Thixotropy index 
Set time 



50,000 (mPa s) 
6.1 

20 (seconds) 



This adhesive composition had excellent performance as shown above; neither separation norspinnability was 
observed. 



Comparative Examples 11-15 

Example 1s were repeated except that thickeners which do not meet our requirements were used. 
The results are shown in Table 3 together with those of Example 3. 



8 



EP 0 686 681 A1 



Table 3 
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Example 


Comparative Examples 


3 


11 


12 


13 


14 


15 


MMA/MA MW (x 10 4 ) 


15 


5 


40 


100 


15 


15 


AMT (parts by weight) 


14 


14 


14 


14 


5 


30 


PTY1.DSP (sec) 


30 


40 


90 


120 


20 


90 


2.STT (sec) 


20 


30 


30 


40 


20 


50 


3.VCS (days) 


10 


8 


7 


6 


9 


6 


4.SPT 


No 


No 


Yes 


Yes 


Yes 


No 


5.SNA 


No 


Yes 


No 


No 


No 


Yes 



20 Claims 

1. An a-cyanoacrylate adhesive composition which comprises (b) 10 through 20 parts by weight of (I) poly- 
alkyl methacrylates having a weight average molecular weight of 100,000 through 300,000, or (II) copo- 
lymers of alkyl methacrylates and other methacrylates or acrylates, said copolymers having the same 

25 weight average molecular weight as that of the polyalkyl methacrylates (I), (c) 2 through 20 parts by weight 

of ultraf ine anhydrous silicas, and (d) 0 through 20 parts by weight of quick curing additives, (b)-(d) being 
on the basis of (a) 100 parts by weight of a-cyanoacrylate compounds. 

2. An a-cyanoacrylate adhesive composition according to claim 1, wherein the polyalkyl methacrylates (I) 
30 or the copolymers (II) of alkyl methacrylates and other methacrylates or acrylates are polymethyl metha- 

crylate or copolymers of methyl methacryiate and other methacrylates or acrylates. 

3. An a-cyanoacrylate adhesive composition according to claim 1 or 2, wherein 0.001 through 20 parts by 
weight of the quick curing additives are contained. 

35 

4. An a-cyanoacrylate adhesive composition according to any one of claims 1 through 3, wherein the quick 
curing additives are at least one selected from polyhydric alcohols, polyalkylene oxide and calixarenes. 

5. An a-cyanoacrylate adhesive composition according to claim 4, wherein the polyalkylene oxide is repre- 
40 sented by the formula (1) 

CH 3 

C- 044 CH 2 - CH 2 - 0)p(CH 2 - CH- 0^nVX 3 CD 

ii 

O 

so 

wherein X t is a hydrogen atom or methyl group; X 2 is a hydrogen atom, methyl group or cyano group; X 3 
is a hydrogen atom; R 2 or R 2 CO in which R 2 represents a hydrocarbon residue containing no anidnically 
polymerizable group; and 1, m and n are integers and (1 + m) s 1 and n S 1, and X 3 is not a hydrogen 
atom when X 2 is a cyano group or (1 + m) = 1 . 
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